some of the legal questions that need to be examined as Pennsylvania law is modernized in accordance with the current realities of Marcellus Shale drilling. Finally, this article will offer thoughts on the overall manner in 7 which state policymakers should approach this topic to properly manage drilling-related activities so that Pennsylvanians realize the maximum benefits offered by Marcellus Shale natural gas while simultaneously minimizing any adverse impacts. 8 
A. Origins of Pennsylvania's Natural Gas Industry
Due to its expansive size and projected amount of recoverable gas, the Marcellus Shale Formation has been referred to as "The Saudi Arabia of Natural Gas." With its geographic location atop this shale play and its early 9 Marcellus developmental activities, Pennsylvania has been thrust into a national and international spotlight. This, however, is not the first time that 10 Pennsylvania's natural gas industry has been the subject of international attention. Going back to the early days of the industry, the drilling of the Haymaker well in Murrysville, Westmoreland County, Pennsylvania, in 1878 ushered in a new era in the development of natural gas resources.
11
Looking to capitalize on the oil boom that was occurring in Western Pennsylvania as a result of the Drake oil well, Michael and Obediah
7.
See infra Part III.
8.
See infra Part IV. 9.
GASLAND, supra note 1 (New Video Group 2010) (Director Josh Fox stated, "My land was on top of a formation called the Marcellus Shale, and it was the Saudi Arabia of natural gas."); see also Tom Infield, Corbett Refuses to Return Petro Donation, PHILA. INQUIRER, June 30, 2010, available at http:// articles.philly.com/2010-06-30/news/24963031_1_tom-corbett-natural-gas-marcellus-shale (Thengubernatorial candidate Tom Corbett stated, "We're sitting on top of Saudi Arabia when it comes to natural gas"); but see Map: Natural Gas Shale Basin Locations in the United States, PICKENSPLAN.COM, http://www.pickensplan.com/news/2010/04/07/map-natural-gas-shale-basin-locations-in-the-united-states/ (Apr. 7, 2010) (T. Boone Pickens referred to the United States as "the Saudi Arabia of Natural Gas"). Haymaker began to drill a well in an effort to strike oil. The Haymaker 12 brothers selected their drilling site near a location where they had observed gas escaping from the earth because they believed that this gas indicated a nearby oil reserve. Following a lengthy drilling process, and with the 13 eventual assistance of an outside financier, the Haymaker well struck gas at a depth of 1,400 feet in an explosive event on November 3, 1878. As a result 14 of the initial penetration of the gas seam, sound reverberations could be heard as far away as fifteen miles from the well and the ground shook for months afterwards. Natural gas poured from the ground at a rate estimated to be 15 thirty to forty million cubic feet per day. With no ability to control the well, 16 the gas simply escaped into the air. Three years later, in 1881, visitors 17 carrying lanterns ignited the gas plume creating a second explosive event. 18 After this explosion, the resulting flame burned at a height of one hundred feet for over eighteen months and, in the process, became an international tourist attraction. 19 In January of 1883, Pittsburgh became the first major city to be supplied with natural gas when the Penn Fuel Gas Company constructed a pipeline from the Haymaker well to the city. Within a short time, natural gas had 20 become "king" to Pittsburgh's growing manufacturing base. As natural gas 21 12. PEOPLES NATURAL GAS CO., THE VISION AND WILL TO SUCCEED: A CENTENNIAL HISTORY OF THE PEOPLES NATURAL GAS COMPANY 7-8 (1985) .
13. Id. at 7. 14. Following a year of drilling, the Haymakers had dug the well to a depth of 400 feet, but they had not yet reached oil. H.J. Brunot provided the Haymakers with funding to enable the continuation of drilling. Id. at 8. 15. Michael Haymaker described the event as follows: Without the slightest warning there was a terrific roar and rumble that was heard 15 miles away. Every piece of rigging went sky high whirling around like so much paper caught in a gust of wind. But, instead of oil, we had struck gas. It was being shot out under such enormous pressure that it continued to shake the ground and roar for months rattling windows for miles around.
Id.
16. Id. 17. The equivalent of approximately one thousand tons of coal per day was wasted for a five-year period. STATE GEOLOGIST, ANNUAL REPORT OF THE GEOLOGICAL SURVEY OF PENNSYLVANIA FOR 1885, at 38 (1886).
18. PEOPLES NATURAL GAS CO., supra note 12, at 8. The fire on September 18, 1881, destroyed a lampblack works that was located at the site of the gas well. JOHN N. BOUCHER, HISTORY OF WESTMORELAND COUNTY PENNSYLVANIA 550 (1906) .
19. PEOPLES NATURAL GAS CO., supra note 12, at 8. See also BOUCHER, supra note 18, at 550 ("The well was said to be the largest in the world. Its flaming fire issuing from the earth could be seen at night a distance of eight or ten miles, and its roaring sound was distinctly heard for five or six miles.").
20. PEOPLES NATURAL GAS CO., supra note 12, at 9. 21. Id. at 15.
replaced coal, the city's air quality improved and industry thrived. By 1885, 22 Pittsburgh had undergone such a rapid energy transformation that "[e]very steel and iron mill, glass factory, and manufactories generally of any consequence, besides many private dwellings, [depended] upon gas for fuel." 23 Led by the early production from the Murrysville gas field, the natural gas industries of Pennsylvania and the nation were operating in full stride.
24

B. Initial Development of the Marcellus Shale Formation
At the outset of the 20th century, Pennsylvania remained at the center of the nation's natural gas industry, but production from Pennsylvania's gas wells peaked in 1906. Despite a relative decline in overall gas production, 25 the drilling of natural gas wells has continued throughout Western Pennsylvania in the more than 125 years since the drilling of the Haymaker well. While these Pennsylvania wells have targeted several geological 26 formations, the majority have been drilled to extract gas from sandstone formations. With the continued production from these numerous sandstone 27 wells, Pennsylvania ranked sixteenth nationally in total natural gas production in the early years of the 21st century. Then, albeit without the explosive flair 28 22. Id. at 17. See also WILLIAM J. HARTFORD, THE SUCCESSFUL AMERICAN: A MAGAZINE 344 (1900) (crediting accessibility to, and the use of, natural gas as providing Pittsburgh with "world-wide prominence as a manufacturing center").
23. Editorial, Value of Natural Gas, Its Use Clarifies the Atmosphere at Pittsburg, N.Y. TIMES, Oct. 17, 1885, at 6. 24. WHITESHOT, supra note 11, at 840 (detailing the early history of Pennsylvania gas fields). 25. PEOPLES NATURAL GAS CO., supra note 12, at 19. In 1900, the natural gas produced in Pennsylvania was valued at $10,215,412. This represented 43% of the total value of all natural gas produced in the United States during that year. WHITESHOT, supra note 11, at 849. Pennsylvania also accounted for 37% of the total number of active wells and 42% of the total miles of pipelines in place within the United States as of December 31, 1901. Id. at 851. 28. United States Energy Information Administration, Natural Gas Gross Withdrawals and Production, available at http://www.eia.gov/dnav/ng/ng_prod_sum_a_EPG0_FGW_mmcf_a.htm. In 2005, Pennsylvania produced a total volume of 168,501 MMcf of natural gas. Id. With this amount of natural gas production, Pennsylvania trailed Texas, Alaska, Wyoming, New Mexico, Oklahoma, Louisiana, Colorado, Kansas, California, Alabama, Utah, Michigan, West Virginia, Arkansas, and Mississippi. Id. By 2009, Pennsylvania's natural gas production had increased by 63% to 273,869 MMcf resulting in it moving ahead of the Haymaker well, the drilling of another gas well put Pennsylvania on a trajectory to once again be the focus of international attention.
See Public Hearing on Local Impacts of Marcellus Shale Drilling Before Senate Majority
In Marcellus Shale underlies 95,000 square miles, which is four times larger than the combined size of the Barnett, Fayetteville, and Haynesville Shale Formations. Additionally, the early production data demonstrate that the 48 Marcellus is a very productive formation relative to the other major shale plays. In a recent comparison between wells of a similar age in the Marcellus and Barnett Shale Formations, an average well in the most productive county in the Marcellus Shale Formation-Bradford County, Pennsylvania-was twice as productive as an average well in the most productive county in the Barnett Shale Formation-Tarrant County, Texas. Furthermore, the break- 49 even market price for Marcellus production has been calculated to be lower than that for production in the Barnett, Fayetteville, Haynesville, and Woodford Shale Formations. Finally, the proximity of the Marcellus Shale 50 to the cold weather population centers in the Northeastern United States greatly reduces the cost to transport gas from the well to the market. 51 The economic attributes of the Marcellus Shale play have generated strong interest from major international companies, leading to a substantial amount of merger and acquisition activity. Leading On the negative side, local residents have been subjected to increased traffic, degraded roads and bridges, and a perceived decline in the overall quality of life as a result of continuous industrial operations. Some residents 65 have suffered through pollution of their water supplies or fear such pollution, and the demands upon local services including emergency management, law enforcement, and social services have increased. There also are negative 66 corollaries to some of the positive impacts of natural gas drilling, as some long-time residents struggle to obtain affordable housing in light of the robust real estate market and the tourism industry endures a lack of available shortterm lodging. The increased developmental activity also has had a tremendous impact on legal practice within the affected communities. In the pre-Marcellus era, 68 the number of Pennsylvania attorneys with experience in oil and gas law issues was small and concentrated in the geographic areas with a history of oil and gas drilling. Due to intense client demand for assistance in the leasing process, the bar-particularly in the Northern Tier-was forced to quickly gain competence on oil and gas law issues. A new cadre of attorneys with 69 experience in oil and gas law has developed to represent clients in diverse areas, including leasing, title work, estate planning, wealth management, litigation, and municipal law. Early Marcellus Shale developmental activities have raised a number of legal issues. These varied legal issues include the relationship between the parties to a leasing transaction, impacts upon the surface estate, protection against potential environmental degradation, municipal regulation, the development of industry infrastructure, application of the Pennsylvania Oil and Gas Act, the development of public resources, and the propriety of a state severance tax. Some of these issues have been addressed contractually through lease agreements between energy companies and landowners while many more of the legal issues have been addressed at all levels of government by court opinions, legislation, and regulatory actions. An overview of these major legal developments related to Marcellus Shale issues from 2008 through 2010 will be considered in turn below. 
A. Leasing Activity
To conduct natural gas extraction activities, an energy company must hold legal rights to the natural gas property interests that are the subject of the extraction efforts. Generally, these rights are granted by the landowner pursuant to the terms of an oil and gas lease agreement. As most of the natural gas rights within the Marcellus Shale Formation in Pennsylvania are privately owned, energy companies must deal extensively with private landowners in the lease acquisition process. While there is some minimal state oversight in The lease acquisition process normally is initiated by an energy company presenting a landowner with a standard oil and lease agreement. The process 75 also can be initiated in a similar fashion by a land speculator who intends to assign the executed lease agreement to an energy company at a later time. An 76 executed oil and gas lease agreement may or may not be the product of a true negotiation between the parties as some landowners will sign the standard agreement as presented while others will obtain legal counsel to amend the agreement through the preparation of lease addenda. With its history of drilling, widespread lease solicitation activities were not as prevalent in Western Pennsylvania because significant acreage was held by production from gas wells drilled into sandstone formations.
Activity within the Lease Market
In the fall of 2008, the national credit markets collapsed, and, as a result, the Pennsylvania lease market largely came to a halt. Some companies 81 withdrew outstanding lease offers and utilized available options to avoid making bonus payments on many leases that had been executed by landowners during the summer. The cessation of leasing activity proved to be a continued in Western Pennsylvania with a recent expansion into counties that were originally believed to have less productive Marcellus Shale properties. This change could be due to a relative exhaustion of available land for leasing in higher profile Marcellus areas or due to increasing awareness of, and interest in, the deeper Utica Shale Formation. 
Litigation Arising from Rise and Fall of the Lease Market
As the lease market began its initial rise in the Northern Tier in early 2008, there was great dissatisfaction among many landowners who had signed leases providing for lower payment terms during the previous months or years. In an attempt to take advantage of the higher lease market, many of 86 these landowners with early leases filed legal actions seeking to terminate their leases. In total, there were nearly one hundred lawsuits filed in state and federal courts, putting the validity of thousands of leases at issue. Almost all of these cases involved leases that remained in the initial primary term where no drilling operations had been commenced on the subject property.
Although some landowners sought to terminate their leases on the basis of fraudulent inducement or an untimely tender of the lease bonus payment, landowners most frequently asserted the argument that these leases violated Pennsylvania's guaranteed minimum royalty statute. According to 88 Pennsylvania law, a lease is not valid unless it guarantees that the lessor receive a royalty payment of at least 12.5%. In these lawsuits, the 89 landowners alleged that lease provisions authorizing the deduction of postproduction costs from the royalty payments had the potential to bring the landowners' royalty payments below this one-eighth threshold. As such, the landowners argued that the leases were invalid because they did not guarantee the statutorily-mandated minimum royalty. In a case of first impression, the 90 Pennsylvania Supreme Court rejected this argument, ruling that the parties were free to contract that post-production costs could be deducted from royalty payments. Such an arrangement did not violate Pennsylvania's 91 minimum royalty statute.
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When the lease market stalled as a result of problems with the national credit markets in the fall of 2008, the goals of landowners in lease litigation changed. Landowners who believed that they had entered into lease agreements with favorable payment terms sought to enforce the terms of those leases. Lease agreements typically provide for the payment of the lease 93 bonus on a delayed basis-normally within 90 to 120 days of lease execution-to allow time for the lessee to perform a title review and to obtain management approval. Following the credit market collapse, some companies exercised this management approval clause in a manner to reject leases and thereby avoid making any required lease bonus payments. that a landowner had alleged sufficient facts supporting management approval to survive a motion to dismiss.
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B. Farmland and Forest Land Assessment Act
The Farmland and Forest Land Assessment Act of 1974, also known as Clean and Green, is a voluntary program that provides for eligible land to be assessed at its use value rather than fair market value, normally resulting in lower real estate tax obligations. Under the statute, a roll-back tax penalty 96 is triggered when enrolled land is used for an ineligible purpose. This penalty requires the landowner to pay up to seven years of the tax benefits received along with interest. Although Clean and Green is a state program, county 97 assessment offices have authority to make certain administrative determinations, including those pertaining to eligibility and the imposition of roll-back tax penalties. 98 By 2008, many Clean and Green program participants had signed gas leases. As extraction activities began to occur on properties enrolled in the Clean and Green program, a conflict began to arise in the manner of treatment by various county assessment offices. According to a study by the Pennsylvania Department of Agriculture, the state agency charged with administering the program, counties treated, or intended to treat, the impact of natural gas activities on Clean and Green land in several different manners. In some counties, natural gas activities on Clean and Green land 99 did not trigger any roll-back tax obligation. In other counties, roll-back taxes 100 were assessed when drilling activities occurred, either on the entire enrolled parcel or on a portion of the parcel. when natural gas operations occur on land enrolled in the Clean and Green program, but only upon the land within "the restored well site and land which is incapable of being immediately used" for eligible purposes upon the filing of the well completion report.
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C. Use of the Surface Estate where Estates Have Been Severed
While the amendment of the Clean and Green statute evidenced a legislative response to the impacts that natural gas extraction can cause to the surface estate, there have been a number of recent court opinions that also address the surface impacts of natural gas drilling. imposition of these conditions, arguing that it held an implied easement to use the surface estate.
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The court applied century-old state precedent to find that the holder of the subsurface property interest has the right to make reasonable use of the surface estate where the surface estate and the subsurface estate have been estates have a greater ability to determine where wells will be located, and thus, how their property interests will be impacted by extraction activities over the long-term.
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D. Environmental Issues
As the number of Marcellus Shale wells on the Pennsylvania landscape has increased, many issues of environmental law have arisen. Due to the large amounts of water necessary for the hydraulic fracturing process, concerns proper permits for water withdrawals. Approximately one week later, the 123 Susquehanna River Basin Commission (SRBC) notified twenty-three drilling companies of the requirement to obtain SRBC approval prior to using water from the Susquehanna River Basin for natural gas operations. These early 124 governmental responses to an issue of specific concern with Marcellus Shale drilling served as a harbinger to an extensive regulatory response over the next few years.
State Regulatory Response to Marcellus Drilling
On June 6, 2008, DEP Secretary Kathleen McGinty issued a press release informing the natural gas industry and the general public that DEP would take action to ensure that any economic benefits from Marcellus Shale extraction did not come at the expense of Pennsylvania's natural resources. Secretary
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McGinty also outlined DEP inspection efforts that were underway. DEP conveyed a message similar to that in the original press release, and various agencies reviewed Pennsylvania's regulatory framework governing oil and gas operations. While the press release and summit had little, if any, direct legal 128 significance in and of themselves, they established the tone for further regulation to ensure that Marcellus companies-many of which had no prior experience in Pennsylvania-were responsive to the concerns of the new environment in which they were operating.
123. DEP relied upon the Clean Streams Law for authority to cite Range Resources, Appalachia, LLC, and Chief Oil and Gas, LLC, for their failures to obtain permits from the Susquehanna River Basin Commission prior to withdrawing water from streams near their respective well sites. Press Release, Pa. Dep't of Envtl. Prot., DEP Orders Partial Shutdown of Two Natural Gas Drilling Operations in Lycoming County (May 30, 2008 
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DEP also raised the fees associated with obtaining a natural gas permit for the first time since the enactment of the Oil and Gas Act in 1984. The Oil and Gas Act authorizes DEP to charge a fee that "bears a reasonable relationship to the cost of administering" the statute. Effective April 18, 2009, the DEP 131 promulgated a new fee structure significantly increasing the permit fees for Marcellus wells. Under this new schedule, the permit fee is based upon the 132 well depth with a base fee of $900 and an additional fee of $100 per 500 feet of depth below 1,500 feet. These increased fees were instituted to cover the 133 additional costs for inspections and enforcement proceedings.
(b) Monitoring of Erosion and Sediment Control Plans
Natural gas operators must comply with Pennsylvania's general erosion and sediment control plan requirements on their well sites. In accordance 135 with these requirements, the operator must prepare and implement an erosion and sediment control plan where less than five acres of earth disturbance will operator must obtain a permit from DEP. DEP has authority to delegate 137 specific or general responsibilities for oversight of the erosion and sediment control program to county conservation districts. While not specifically 138 delegating natural gas oversight responsibilities, DEP has exercised this general delegation authority to all of the sixty-six conservation districts at one of three levels of delegation.
139
During the first years of the Marcellus era, some county conservation districts were involved with the review and permitting of erosion and sediment control plans for the natural gas industry. This authority exercised by the 140 conservation districts had not been authorized specifically for natural gas operations, but rather was simply one of the many locations and circumstances under which conservation district employees would review erosion and sediment control plan compliance. On March 18, 2009, via a memorandum sent to the sixty-six county conservation districts, DEP withdrew the conservation districts' authority to monitor erosion and sediment control compliance related to Marcellus Shale operations. This change was 141 implemented to "improve the efficiency of our resources and maximize[e] the effective delivery of these programs." Critics of this regulatory shift have 142 argued that a local entity is better suited to regulating this task, that conservation districts already have expertise in this area, and that DEP does not have adequate staffing to handle these duties effectively. 
(c) Establishment of Wastewater Standards
The large amount of water used in the hydraulic fracturing process leads directly to the creation of a large volume of wastewater that must be disposed in some manner. In Texas and neighboring states, the primary method of 144 disposing wastewater from the hydraulic fracturing process is reinjection into deep underground injection wells. 2011, and they are prohibited from discharging more than 500 mg/L of TDS on a monthly averaged basis.
(d) Prevention of Methane Migration-Well Casing Standards
When Marcellus drilling began, the issue of methane migration did not receive much attention among the potential adverse environmental impacts of shale development. In light of the contamination of several water wells in Dimock Township, Susquehanna County, the issue has been elevated to one of the highest priority environmental concerns. Several landowners in 152 Dimock Township have alleged that their water wells were contaminated from methane migration as a result of nearby gas wells operated by Cabot Oil and Gas Corporation, and an investigation by DEP confirmed the Cabot wells operator becomes aware of a potential migration issue, the operator has an obligation to assess the potential hazard and undertake mitigation activities.
(e) Air Quality Impacts
Water quality has been the primary focus of DEP during the initial years of Marcellus development, but air quality impacts from natural gas drilling have begun to receive consideration. On November 1, 2010, DEP issued a report addressing the short-term air quality impacts from activities in Southwestern Pennsylvania, and on January 31, 2001, a similar report was 162 issued regarding Northeastern Pennsylvania. In both of these studies, certain 163 natural gas components were found in the air, but not at levels where they posed an air-related threat to human health. DEP plans to conduct a third 164 short-term study in North-central Pennsylvania and will then determine if further action is warranted.
(f) Enforcement Actions
Since 2008, DEP has been active in the enforcement of various statutory and regulatory violations committed by Marcellus Shale drilling operations. DEP has more than doubled its oil and gas regulatory staff by adding over one hundred new employees, and it has opened new offices in Williamsport and (2 0 1 0 ) various incidents such as wastewater spills, diesel fuel spills, hydraulic 170 171 fracturing fluid discharges, operation of a fracking water transfer station 172 without a permit, construction of an impoundment on a wetland, and 173 174 failure to post well ownership information. 175 DEP has not been the only state agency involved in enforcement proceedings related to violations committed by Marcellus drilling companies. The Department of Agriculture issued a quarantine order upon twenty-eight cattle in Tioga County after receiving evidence that the cattle may have consumed drilling wastewater. Additionally, the Pennsylvania State Police 176 cited a large number of wastewater haulers, in conjunction with DEP, during "Operation Fracnet." Marcellus Shale drilling activities have flourished in the Susquehanna River Basin while drilling effectively has been stopped within the Delaware River Basin.
SRBC's regulatory authority generally is limited to issues involving water quantity, and therefore, its regulation of natural gas drilling addresses water withdrawals and the consumptive use of water within the basin. In October impacts posed by the hydraulic fracturing process. EPA held informational 195 meetings at four locations throughout the nation during the summer of 2010 to explain the goals of the study and to receive public comments. On 196 February 7, 2011, EPA published a draft plan outlining the manner in which it intends to conduct the hydraulic fracturing study. According to this draft 197 plan, EPA will utilize retrospective case studies, prospective case studies, and generalized scenario evaluations to determine whether hydraulic fracturing adversely impacts water resources. 
Environmental Litigation
In addition to the regulatory developments addressing environmental issues, there also has been some noteworthy environmental litigation. One 199 such case arose from the alleged water contamination due to methane migration in Dimock Township. In Fiorentino v. Cabot Oil & Gas Corporation, sixty-three residents who executed natural gas leases with Cabot alleged that they had been damaged as a result of Cabot's natural gas operations. Cabot sought to dismiss the Plaintiffs' claims that were asserted 200 under the Hazardous Sites Cleanup Act, under the theory of strict liability, and for medical monitoring, but the court denied the motion to dismiss. With 201 respect to the strict liability claim, the court deferred a ruling on whether natural gas operations were abnormally dangerous activities until the record in the case became more developed. In so doing, the court refused to 202 automatically apply existing Pennsylvania precedent that the operation of a gas pipeline was not an abnormally dangerous activity.
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E. Municipal Regulation of Drilling Activities
Pursuant to section 602 of the Oil and Gas Act, municipalities have some ability to regulate oil and gas drilling operations, but there are limitations on this ability. Municipalities can regulate such activities only through 204 authority granted under the Municipalities Planning Code or the Flood Plain Management Act. Even when they act under one of these defined statutes, 205 however, they cannot regulate features of oil and gas operations that are regulated by the Oil and Gas Act, and they cannot regulate to accomplish the same purposes as set forth in the Oil and Gas Act. 208. See Huntley, 964 A.2d at 864-65 (noting that the purposes of the zoning ordinance were different than the stated purposes of the Oil and Gas Act). See also Range Resources, 964 A.2d at 877 (noting that the ordinance regulated features of oil and gas operations through various requirements that overlapped with-and in some instances were more restrictive than-Oil and Gas Act amendments).
209. See Penneco Oil Co., LLC v. County of Fayette, 4 A.3d 733 (Pa. 2010) (concluding "that the provisions of the Zoning Ordinance do not reflect an attempt by Fayette County to enact a comprehensive regulatory scheme relative to the oil and gas development within the county but instead reflect traditional zoning regulations that identify which uses are permitted in different areas of the locality").
F. Development of Infrastructure-Pipelines
As the number of Marcellus wells in Pennsylvania increases, the need for a more extensive pipeline infrastructure will increase correspondingly. Under Pennsylvania law, energy companies do not have the right of eminent domain in assembling their gathering lines so companies must negotiate with landowners to obtain the appropriate authority to lay pipelines. An 210 application has been filed with the Pennsylvania Public Utility Commission (PUC) that could change the manner in which companies can acquire pipeline rights.
In January 2010, Laser Marcellus Gathering Company, LLC (Laser Marcellus), applied to the PUC for a certificate of public convenience seeking status as a public utility. Laser Marcellus intends to construct a thirty-three 
G. Amendment of the Pennsylvania Oil and Gas Act
The Oil and Gas Act, enacted on December 19, 1984, is the primary statute regulating oil and gas activities in Pennsylvania. During the past 215 legislative session, many bills were introduced within both chambers of the Pennsylvania General Assembly to amend this statute. These bills addressed various topics including enhanced water protection, compensation for 216 damages to the surface estate, monitoring of hydraulic fracturing fluids, 217 218 disposal of wastewater, well locational restrictions, and well plugging. 219 220 221 Despite this activity, only one bill amending the Oil and Gas Act was enacted during the 2009-2010 legislative session. On March 22, 2010, legislation was enacted to increase the reporting requirements for Marcellus wells and to provide for publication of Marcellus production data. The new law requires 222 companies to report production from Marcellus wells on a semi-annual basis and mandates that DEP publish this data on its Web site.
223
H. Development of Public Resources
The first lease of the Commonwealth's oil and gas interests beneath state forest land was executed in 1947. Since that time, the Commonwealth has 224 leased a total of 700,000 acres of state forest and state park land for oil and gas development.
The Governor Edward G. Rendell issued an Executive Order putting a moratorium on any further oil and gas leasing by DCNR.
228
I. Severance Tax
One of the most heated topics during the past legislative session was the debate over whether or not to enact a severance tax upon natural gas extraction in Pennsylvania. Proponents of a severance tax argue that 229 Pennsylvania stands virtually alone in its failure to impose a severance tax and that such a tax could help to offset the additional costs incurred as a result of industry activities. Opponents of the tax argue that instituting it will make 230 Pennsylvania less competitive during a time when the state needs to be courting this economic engine and that Pennsylvania already taxes companies at a high rate through the corporate net income tax. 231 During the deliberations for the 2010-2011 annual state budget, Governor Rendell and legislative leaders reached a tentative agreement to institute a severance tax on the extraction of Marcellus Shale natural gas by January 2011. This tentative agreement was included in the budget legislation, but details on the specific terms of the tax were not determined. The bill stated 232 merely that there was an intention to pass legislation by October 1, 2010.
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No such legislation was enacted, and thus, the debate on the propriety of a severance tax continues.
III. LEGAL ISSUES ON THE HORIZON
While many legal issues have been addressed in the past three years, Pennsylvania faces many more questions that will require legal action as activities related to Marcellus Shale extraction continue to advance in the coming years. Some of the legal issues on the horizon are identifiable based upon current circumstances. For example, many of the topics that have been addressed thus far are not yet finally resolved and will require further legislative or administrative action. Other legal issues on the horizon will be brought on by new developments or practices within the industry and cannot be ascertained with reasonable foresight. Still more legal issues on the horizon may be dependent upon the new political environment in Harrisburg as a result of changes in the Governor's Residence and the House of Representatives. Of the many potential legal issues, three that likely will be 234 the subject of activity in the relative short-term are issues related to the expiration of the primary term of oil and gas leases, compulsory pooling, and the role of municipalities in the overall regulation and development of the resource.
A. The Expiration of the Primary Term
The habendum clause in a natural gas lease agreement establishes the duration of the lease through the application of its primary and secondary terms. The primary term determines the length of time that a lessor has control over oil and gas rights without drilling a well. If no activity takes place prior 232. S. 1042, 2009-2010 Reg. Sess., at § 4 (Pa. 2010) (enacted) ("It is the intent of the House majority leadership and the Senate majority leadership to pass legislation that raises revenue from the extraction of Marcellus Shale natural gas by October 1, 2010, with an effective date for implementation no later than January 1, 2011. It is the further intent to have revenue raised from the extraction of Marcellus Shale natural gas to be divided by a ratio to be determined by legislation between the Commonwealth, counties and municipalities, and environmental initiatives").
233. Id.
See Editorial, State of Unrest:
The Republicans Take Charge in Pennsylvania, PITTSBURGH POST-GAZETTE, Nov. 4, 2010 (noting the political climate that led to great electoral changes may "launch a pro-citizen reform agenda").
to the expiration of the primary term, the lease is no longer valid. The landowner is then free to execute another lease agreement with the same company, a different company, or to refrain from executing another lease as he or she sees fit. When drilling does occur during the primary term, however, the lease is converted into the secondary term, which will continue so long as the leasehold contains a producing well. Once a lease agreement has been 235 converted into its secondary term, the leasehold is said to be held by production. In such a case, the landowner normally will receive royalty income from the producing well, but he or she also is bound by the terms of the lease agreement and cannot negotiate another lease until the leasehold ceases production.
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The length of the primary term in a lease agreement is not regulated in Pennsylvania. It is the product of a negotiated lease agreement between the landowner and the lessee. The primary term can be as short as one year or shorter, and it can be as long as ten years or longer. Although variation does exist, the typical duration of the primary term in a Pennsylvania Marcellus lease is five years.
Since widespread leasing for Marcellus Shale development began in late 2007, a large number of leases will expire by late 2012 unless drilling activities commence on these leaseholds. Certainly, much drilling already has occurred, and thus, many leases are now held by production. Despite this extensive activity, many more leases remain in their primary terms as there are practical limitations on the number of wells that can be drilled within a defined period of time. These limiting factors include the availability of a drilling rig, a trained workforce, sufficient water supplies, adequate financing, and the presence of required infrastructure.
Marcellus companies have expended significant resources to acquire their leaseholds through the payment of lease bonuses, delay rental payments, and other administrative expenses. This investment will be lost if the lease agreements are allowed to expire. Thus, companies have economic incentives to undertake strategies to ensure that as many leases as possible are converted into their secondary terms. 237 235. The language of an individual lease agreement must be reviewed to determine the specific conditions that will cause the commencement and termination of the secondary term.
236. Based upon the language of an individual lease agreement, the lease may remain in the secondary term even though production has ceased temporarily.
237. Companies also can exercise control over leaseholds for a longer duration through the inclusion of a renewal clause in the lease agreement. A renewal clause extends the primary term rather than converting it into the secondary term. An automatic renewal, or renewal at the option of the lessee, clause can have the effect of converting a five-year lease into a ten-year lease, but the exercise of this renewal Natural gas lease agreements generally contain a provision authorizing the lessee to pool the leased premises with other parcels to create a drilling unit. The gas company then has the discretion to determine the specific boundaries of the drilling unit. When a drilling unit is established and a well is drilled, all of the landowners within the unit will be treated as though the well is located on their properties and will share in the royalties from the production of said well on a proportional basis. For example, if the drilling company establishes a 640-acre drilling unit and a landowner owns sixty-four acres within the drilling unit, the landowner will receive royalty payments based upon the ownership of a 10% share in the drilling unit. If the total acreage of that same landowner's parcel, however, is 1,000 acres, the entire parcel of 1,000 acres will be in a held by production status. Thus, the landowner will not receive royalty payments on 936 of the 1,000 acres, but he or she will be precluded from leasing to another company any of the acreage not included in the unit. Through the inclusion of a Pugh Clause in the lease agreement, any acreage not included within a drilling unit can be released upon the termination of the primary term, but most landowners do not have such a clause in their lease agreements.
To effectuate a strategy of converting as much acreage as possible into a held by production status, companies can establish drilling units with gerrymandered boundaries to capture portions of as many leaseholds as possible. All of these leaseholds so included will be held by production. The drilling company may eventually include the remainder of the acreage in these leaseholds within another drilling unit, but it will not be under any time pressure to do so.
Another strategy that can be utilized by companies to convert leases into the secondary terms is to draw extremely large drilling units-again for the purpose of including as many leaseholds as possible within a unit. Many leases authorize the lessee to pool land up to a maximum unit size of 640 acres. To enable the creation of larger drilling units, companies may increase or eliminate the maximum unit size in new leases and may attempt to similarly amend existing leases. Establishing large drilling units creates two potential issues for landowners. First, all of the landowners in a drilling unit will have their land in a held by production status. As such, all landowners-even those who own land a relative distance from the well-will be unable to execute additional leases and receive potentially large lease bonus payments. Second, there will be a large dilution of royalties so that the landowner who hosts the clause normally requires an additional lease bonus payment.
well will receive a smaller royalty payment while bearing the brunt of the adverse impacts associated with drilling.
In addition to converting land to a held by production status through inclusion in a drilling unit, companies also may seek to extend the primary term of lease agreements through the exercise of the force majeure clause present in most leases. Force majeure clauses generally provide an extension of the primary term when the company is prevented from drilling through some event beyond its control. Some force majeure clauses contain specific provisions to address delays in obtaining permits, the inability to obtain materials, or poor economic conditions. Companies may attempt to interpret these provisions broadly to gain additional time within which to drill wells without paying additional lease bonuses.
The actions of companies in holding land by production through the questionable composition of drilling units or through the questionable invocation of a force majeure clause likely will lead to litigation. Affected landowners may file suit to release portions of their land from a drilling unit on the basis that the company has exercised bad faith in the creation of the unit. Similarly, landowners may call for legislative action to increase the state role in determining the composition of a drilling unit or to implement some measure, such as a statutory Pugh Clause, to prevent companies from holding land through the inclusion of a very small percentage of the land within a drilling unit.
While the state generally has had little involvement with the leasing process, the legislature has acted previously to protect landowner interests. 238 Based upon the present circumstances, the state should once again act for the benefit of landowners. The General Assembly should ensure that the composition of drilling units is determined by geological and technical factors and not used as a pretext to hold leases by production. State approval of proposed drilling units should be mandated. The process for establishing these drilling units should be similar to that for, and perhaps as a part of, the permitting process. A company should be required to prepare a plat showing 239 the composition of the unit and to provide a justification for its composition based upon the geological data and the company's developmental plans. Each drilling unit should be limited to the land that will provide the drainage area 238. See, e.g., 58 PA. STAT. ANN. § 33 (West 1996) (legislation enacted in 1979 to mandate that leases agreements provide for the payment of a minimum royalty percentage as opposed to a flat rate royalty).
239. See PA. STAT. ANN. § § 601.201-601.202 (West 1996) (detailing the requirements to obtain a drilling permit and to file an objection to the grant of a permit).
for one well pad site. Companies should be required to provide formal notification and a copy of the plat to landowners whose land is intended to be included in a drilling unit, and these landowners should have the ability to object to the proposed composition of the unit. By implementing such a procedure, companies will retain the necessary flexibility in establishing drilling units, but landowners will be protected from any misuse of the blanket authority granted in most lease agreements.
B. Compulsory Pooling
As the leasing process unfolds over a specific geographic area, a patchwork quilt is created where individual parcels of land may be leased to different companies while other parcels may remain un-leased. Before a company can develop this acreage, it needs to accumulate sufficient leaseholds to gain control over all of the natural gas property interests that will be included in its drilling plans. Since drilling efficiencies often call for multiple wells to be located on a single well pad and possibly for several well pads to be located within close proximity of one another, companies generally seek leases for a large amount of adjacent properties.
A company may be unable to obtain rights to all of the desired properties when a landowner refuses to execute a lease at the offered price. The same issue arises when a landowner executes a lease with a company that refuses to assign the lease to the company holding the predominant leasehold position in the area. If further negotiations are not successful in bringing the desired property or leasehold under the control of the predominant company, the company will need to alter its drilling plans to avoid the specific property or properties. The company may choose to drill wells in close proximity to the hold-out property or properties, but it must ensure that the well bore does not penetrate properties outside its overall leasehold.
By drilling wells that surround, but do not involve, the hold-out property, an island will be created where the gas has not been extracted. Depending upon the size of the hold-out parcel, this island of unrecovered gas may be permanently unrecoverable if it is not economical to drill a well to extract natural gas solely from this single parcel. If the hold-out landowner is philosophically opposed to natural gas drilling, he or she certainly will not be bothered by this fact. If, however, a third party lessee is the hold-out, the landowner will be deprived of the economic benefits that would result from the development of his or her natural gas leasehold. If this hold-out parcel is developed at some point in the future, there likely will be a greater surface impact and environmental impact in the aggregate than if the hold-out parcel had been included as part of the original drilling plan. 240 The existence of a compulsory pooling statute would provide a mechanism for a company to incorporate any hold-out parcels in its drilling plans. Pennsylvania law presently provides for compulsory pooling, but only in limited circumstances under the authority of the Oil and Gas Conservation Law. This law does not apply to wells that are limited to the development 241 of the Marcellus Shale Formation. The issue of compulsory pooling raises 242 many legitimate conflicting interests. Many landowners have likened compulsory pooling to eminent domain where the government is taking their property interests. While this is not an accurate comparison, landowners 243 may lose the ability, under a compulsory pooling statute, to make certain decisions as to how their property interests will be utilized. Landowners 244 also are concerned that a compulsory pooling statute would adversely affect the lease market as companies may have less incentive to increase compensation to acquire lease rights. 245 On the other side of the issue, Pennsylvania is a signatory to the Interstate Oil and Gas Conservation Compact. As a member of this compact, the 246 Commonwealth has agreed to enact laws and regulations to ensure that gas is extracted as efficiently as possible and that extraction processes do not result in a loss of recoverable gas. In accordance with this obligation, the state has 247 a policy interest in avoiding the creation of islands where gas cannot be extracted economically in the future.
In the debate over the desirability of a compulsory pooling statute for Marcellus drilling in Pennsylvania, a compromise approach has been proposed. Senator Eugene Yaw (R-Lycoming) has indicated an intention to introduce legislation that would provide for "company to company pooling." Under this proposal, only third-party lessee hold-outs could be 248 compelled into an involuntary pooling arrangement. Land owned by those 249 who have chosen not to execute a lease agreement would not be subject to compulsory pooling. This proposal furthers the state's objectives in 250 implementing oil and gas conservation principles while largely eliminating the concerns of the landowner community. While the devil is in the details for any legislation, "company to company pooling" appears to strike the appropriate balance among all of the various stakeholders on this issue.
C. Local Role in Overall Regulation and Development
Based upon the plain language of the Oil and Gas Act and Pennsylvania Supreme Court case law, municipalities have some authority to regulate oil and gas operations. The precise extent of this authority, however, is not 251 clearly ascertainable. One of the standards that must be used to evaluate the propriety of most municipal regulation in the area is that ordinances cannot "impose conditions, requirements or limitations on the same features of oil and gas well operations regulated" by the Oil and Gas Act. The other 252 applicable evaluation standard is that ordinances cannot "impose conditions, requirements or limitations . . . that accomplish the same purposes as set forth" in the Oil and Gas Act. 253 What do these standards mean to township supervisors and solicitors who are making honest efforts to determine exactly what can and what cannot be addressed in a township ordinance? A review of the case law thus far provides guidance that some use of zoning authority is permitted. Beyond that, 254 municipalities are pretty much on their own to exercise their best judgment and then wait to see if their ordinances survive a court challenge. These vague standards, requiring consideration of what exactly is a feature of the Oil and Gas Act and what exactly is the purpose that will be accomplished by a municipal ordinance, simply do not provide municipalities with sufficient direction on this issue. This lack of clarity discourages some, generally smaller, municipalities from acting for fear of incurring significant expense in a legal defense of their ordinance.
Certainly, many municipalities have not been discouraged in this manner as ordinances regulating oil and gas operations have been plentiful, highlighted by the City of Pittsburgh's ban on the extraction of natural gas by corporations. This proliferation of municipal ordinances combined with the 255 lack of practical standards in the Oil and Gas Act is likely to cause tremendous variability among the content of these ordinances. As a result, Marcellus drilling companies and their corresponding service providers will be required to deal with hundreds of different requirements as they conduct the same activities in different municipalities.
While future court opinions will continue to interpret the extent of authority granted by section 602 of the Oil and Gas Act, judicial resolution of this issue will not provide satisfactory guidance to municipalities. Court opinions address only the specific narrow issue presented, and cases may take years to proceed through the trial and appeal processes. Municipalities are 256 being called upon by their citizens to act now, and they need to have clear direction on the proper scope of their regulatory authority. To provide this direction, section 602 should be amended to provide more specific and practical guidance on the topics related to natural gas operations that may be regulated by municipalities. While the General Assembly cannot address every potential topic, municipalities would benefit greatly from added clarity in this statute.
be considered in the near future, the General Assembly must utilize a comprehensive proactive approach to the consideration of issues related to Marcellus Shale development.
In the most recent legislative session, there was much attention devoted to the consideration of Marcellus Shale issues. Numerous bills were introduced in both chambers, and hearings were held by a number of different legislative committees. This extensive activity, however, did not necessarily result in the resolution of issues as only two pieces of substantive legislation were enacted. These bills addressed the reporting of Marcellus production data and the imposition of rollback taxes on land enrolled in the Clean and Green program. While the passage of these new statutes resolved important specific issues of concern, it barely scratched the surface of the issues that call for a legislative response. As has been discussed previously, the General Assembly should consider issues related to the establishment of drilling units, compulsory pooling, and the municipal role in natural gas development. Other significant topics that are best addressed by the legislature include a review of existing water protection standards, determination of the state role in regulating pipelines, and thorough consideration of surface owner rights.
To effectuate a comprehensive proactive approach to Marcellus Shale issues, the General Assembly needs to work across party lines, across chamber boundaries, and across committee interests. Several committees within both the Senate and the House of Representatives have responsibilities that will be impacted by Marcellus Shale development. The Environmental Resources & Energy, Local Government, Agriculture & Rural Affairs, Labor & Industry, Commerce, Transportation, and Human Resources Committees are among those committees that have jurisdiction over Marcellus-related issues. Many of these committees have held hearings to provide their members with background and current information on this rapidly emerging topic. Effective public policy, however, is not served best by having multiple committees in both chambers addressing overlapping issues on an uncoordinated basis.
The General Assembly needs to establish a framework for gathering information, identifying issues, reviewing existing law and regulations, researching comparable laws in other states, and making legislative recommendations on a unified basis. There are different manners in which this goal could be accomplished, such as directing the Joint State Government Commission to study the issue or creating a new Joint Marcellus Shale Committee. The specific entity that is chosen or established to coordinate these legislative efforts is not as critical as the work that will be performed and the timeframe in which the entity will perform this work.
This Marcellus Shale working group, task force, or committee should be tasked with conducting hearings and otherwise gathering information to enable it to prepare a report of legislative recommendations within six months of appointment. It should be composed of Representatives and Senators from various committees and should include the membership of, or consultation with, outside experts who have knowledge in specific substantive areas involved with, or impacted by, developmental activities. It should be of a sufficient size to include a diversity of perspectives and expertise, but it should not be so large that it is unable to produce an effective work product. After the report is completed, the General Assembly should strive to consider the recommendations and take any necessary legislative action promptly. By undertaking this process, the General Assembly will ensure that Marcellus Shale legislative issues are addressed in a timely, efficient, and comprehensive manner.
Five years ago, few Pennsylvanians had heard of Marcellus Shale. Today, it is hailed as "a once-in-a-generation energy and economic opportunity for Pennsylvania" and also assailed as "[t]he number one threat to public health 259 in Pennsylvania." Regardless of one's view on the positive or negative 260 nature of shale gas extraction, there can be no doubt that the development of the Marcellus Shale Formation will have a tremendous impact in shaping the future of Pennsylvania. The legal developments of the past three years have begun to define the extent and direction of this impact, but there are many more issues that have yet to be resolved. The manner in which these many remaining issues are addressed by state policymakers will shape the future of Marcellus Shale development and ultimately determine the legacy that it will leave to the citizens and environment of Pennsylvania. 
